Effect of glyburide on myocardial metabolism and function.
Exposure of perfused rat hearts to the second-generation sulfonylurea glyburide led to a dramatic increase in glycolytic flux and lactate production. Maximal response in the absence of insulin occurred at a concentration of 2.8 microM and resulted in a 45 percent increase in the glucose utilization rate. When insulin was included in the buffer, glyburide response was significantly increased. Similarly, glyburide potentiated the metabolic effects of insulin. Since glyburide did not promote glycogenolysis, the increase in glycolysis was caused solely by the rise in glucose utilization. The classic cross-over plot for glycolytic intermediates and transport showed that glyburide stimulates glycolysis by activating the rate-limiting enzyme phosphofructokinase and promoting glucose transport. Glycolytic intermediate data also suggested that the sulfonylurea promotes oxidation of pyruvate via the citric acid cycle. Since the drug does not alter oxygen consumption, the contribution of glucose to overall adenosine triphosphate production rises while that of fatty acids falls. These metabolic changes aid the heart in resisting an ischemic insult.